Using the substitution we get , hence 
Cauchy-Schwarz via collisions
Consider a line of railway trucks with masses moving on a smooth straight track with velocities (with negative velocities allowed) and spaced so that they successively couple together in the order Truck to Truck , Truck to Trucks and , Truck to Trucks and and , etc. If, when all trucks are coupled together, their common velocity is , conservation of momentum shows that . But kinetic energy cannot be gained in the collisions, so
and thus
Moreover, physical intuition suggests that no kinetic energy will be lost only in the special case in which where there are no collisions and the total kinetic energy is the same whether the trucks are viewed individually or en masse.
